Lamellipodial motility in wounded endothelial cells exposed to physiologic flow is associated with different patterns of beta1-integrin and vinculin localization.
Integrins- and cytoskeletal-associated focal adhesion proteins may participate in the process of endothelial wound closure, but their relationship in these wounds and in the presence of shear forces has not been defined. The goal in this study was to test the hypotheses that (1) modulation of beta(1)-integrin in human coronary artery endothelial cells (HCAEC) would alter endothelial wound closure under shear stress, and (2) beta(1)-integrin association with vinculin would be necessary for mediating this closure. HCAEC monolayers were pre-conditioned to attain alignment by shearing at 12 dynes/cm(2) for 18 h in a parallel-plate flow chamber. Subsequently, they were divided into three groups: (a) control, (b) treated with anti-beta(1)-integrin adhesion blocking antibody, or (c) treated with anti-beta(1)-integrin adhesion promoting antibody. Next, the monolayers were wounded with a metal spatula, and re-sheared at 20 dynes/cm(2) or left static. Time-lapse imaging and deconvolution microscopy were then performed for 3 h. Immunocytochemistry for beta(1)-integrin expression and vinculin was performed on all wounded monolayers. Under shear stress, vinculin localized to the ends of stress fibers, while beta(1)-integrin took on an intracellular macroaggregate appearance. Treatment with anti-beta(1)-integrin adhesion blocking antibody enhanced wound closure, left the vinculin staining at the lamellipodial tips unchanged, but was associated with beta(1)-integrin staining at the lateral cell edges. Treatment with the anti-beta(1)-integrin adhesion promoting antibody retarded wound closure, increased vinculin staining at cell-cell junctions, and was associated with a fibrillar pattern of beta(1)-integrin staining. Modulation of beta(1)-integrin and changes in beta(1)-integrin and vinculin localization may further our understanding of laminar shear stress-induced endothelial repair in the coronary circulation.